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Introduction
l//-Imidazole-2-carboxaldehyde is both an aromatic aldehyde and C-formylamidine. Although it is stable as the monomer (1) (2) (3) (4) (5) , some other aza analogs of 2-formylpyrrole dimerize spontaneously. In crystal state and partly in solution l//-benzimidazole-2-carboxaldehyde is known to have the hemiaminale dimeric form {6H, 13//-bis-(benzo- [4, 5] l//-[l,2,4]Triazole-3-carbaldehyde itself exists predominantly in the carbonyl monomer form (7). 1H-Imidazole-4-carboxaldehyde is also stable as the monomer (3). l(2)//-Pyrazole-3-carboxaldehyde also dimerizes (Scheme 2). It is noteworthy, however, that the dimer formed from this aldehyde is of different type. It was found that solution of this aldehyde in DMSO-d 6 contains 10 % of the monomer and 90 % of the dimer 8 {4#,9//-di-pyrazolo[l,5-a;l',5'-d]pyrazine-4,9-diol} (5). The IR spectra (KBr disc and Nujol mull) did not show a strong absorption band which can be assigned to the C=0 stretching vibration (8) . This would prove that conjugation is less important reason of dimerization than the type of intramolecular hydrogen bond formed in the molecule of the dimer (the N...HO hydrogen bond is stronger than the ΝΗ...0 one).
Instability of the compound results in its spontaneous transformation into more stable product. It is known that in crystal state 1 W-benzimidazole-2-carboxaldehyde has the hemiaminale dimeric form (6,7). There is a question why this aldehyde dimerizes so spontaneously. Is this a result of the extent of conjugation in the molecule of the dimer or, perhaps, the specific type of the intramolecular hydrogen bond present in the molecule is responsible for this behaviour?
One should keep in mind that some other effects, e.g. steric interaction, may also contribute.
Known procedure (9) was used to prepare l//-benzimidazole-2-carboxaldehyde.
All NMR spectra were recorded for the saturated solution in DMSO-d 6 at 303 Κ with a Bruker Avance DRX 500 FT NMR spectrometer equipped with an inverse detection 5 mm diameter broad band probehead and z-gradient (12) experiments were run to assign reliably the n C NMR spectra. Other experimental details are available in our recent paper (13) .
Ab initio calculations were carried out with the GAUSSIAN 98 (14) program using the 6-31G** basis set at the RHF and MP2 levels. All calculations were performed with the PCM model of solvation (5,16).
Results and discussion
There is usually more than one reaction product that can be obtained from the definite starting material. In addition to 6 (6//,13//-bis(benzo [4, 5] [l,2-bis(l//-benz-imidazol-2-yI)ethane-l,2-diol], is the bezoin condensation product of this aldehyde (6) Further, at least two more different dimeric forms 9 and 10 should be taken into account. It is noteworthy that the molecule of 1,2-enediol 9 is stabilized by two intramolecular hydrogen bonds and by the very effective π-electron derealization (6). In Hydrogen Bond) type (18). There is no resonance interaction between different parts of the molecule 6. Even though some dimers were not synthesized earlier, it is possible to learn about them by use of the theoretical methods that have proved to be highly reliable to compare stability of other compounds (19). In addition to 5 and its dimers, the rotamer 12 and tautomer 13 (Scheme 3) are also included in this consideration.
The calculated relative energies for l//-benzimidazole-2-carboxaldehyde and its dimers are shown in Table 1 .
In order to draw the credible conclusions, half of the energy for dimers was compared to the energy for monomers.
Irrespective of the method used 1,1-enediol 10 was found to be the most stable both in vacuum and in solution. The 
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Conclusions
Formation of the hydrogen bonds in the molecule of 6W,13//-bis(benzo [4, 5] imidazo)[l,2-a;l',2'-i/]pyrazine is responsible for its spontaneous formation from l//-benzimidazole-2-carboxaldehyde. Both ab initio calculations and experimental NMR spectra prove that the OH...N bond in the dimer is strong.
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